Solid oxide fuel cells (SOFC) are the current research having several potential to obtain high efficiency, high energy-density power generation which operated at relatively higher temperature. Yttrium oxide (Y 2 O 3 ) contributions at high temperature are accelerating to the development oxide layer of FeCr alloy. The aim of this research is to investigate the microstructure of Fe/Cr added with Y 2 O 3 acting as a reactive element. The purpose is to improve macrostructure of Fe/Cr powders which can be applied at steel industry. In this study the mixing process of Fe/Cr and Y 2 O 3 powder was conducted via ultrasonic treatment at a frequency of 22 kHz, and at two different holding time of 2.5 h and 3.5 h. The particle size of chromium (Cr) can be reduced by ultrasonic treatment at from 60µm to 30µm through threshing the cluster of Cr particle. It shows that the ultrasonic vibration effectively removes oxides and other contaminates on a surface coating. Therefore, homogeneity of the parent material, segregation, and uniform distribution of second phase were increased.
Introduction SOFC is the current research which exhibits high efficiency in converting chemical energy to electricity [1] [2] [3] . There are many advantages of SOFC for example low level of SOx and NOx emission [4] , efficiency modularity, high reliability, fuel adaptability and have high range operation temperature at about 700-1000 0 C [5] . The structure of SOFC comprises of anode, electrolyte, cathode, and interconnect materials. A strategy attempts to optimize the addition of reactive elements such as yttrium (Y) and Hafnium (Hf). They have an impact on the lack of the oxide layer and a reduction in the formation of reactive element oxide-rich, and the formation of internal oxidation [6] . Besides the yttrium implantation accelerates the development of oxide layer on the FeCr alloys which normally used as catalytic material in a motor vehicle [7, 8] . Combinations of powder metallurgy with ultrasonic treatment led a positive impact as especially for high temperature corrosion resistance [9] . Therefore, further research on the contribution of yttrium (Y) to develop high temperature materials which can be applied at steel industry is needed. Therefore, the current study focus on Yttrium oxide (Y 2 O 3 ) since it has a higher melting point at 2450 0 C, and consists of good crystallographic stability at 2325 0 C. Besides that, it also shows high mechanical strength, high thermal conductivity (0.13Wcm -1 K -1), and optical band gap (~5.5 eV). Cr is materials having moderate oxidation resistance and fairly good corrosion resistance provided by its oxide (Cr 2 O 3 ) with large electronic conductivity. Next Fe is a material with a high level of ductility, easy machinability and cheap. However, the major weakness of Fe is easy to corrode. Therefore, it is a very important to combine Fe and Cr element. Fe-Cr alloys are able to improve the properties of the initial material. If an alloy has a higher Cr element, that it will exhibits the alloy with lower oxidation rate. Therefore the Fe-Cr system has been used in many researches due to its higher strength and corrosion resistance which suitable as solid oxide fuel cell (SOFC) interconnects. High intensity ultrasonic used to promote the homogenous distribution of crystallite size in order to increase the reactivity of the metal as stoichiometric reagents. Ultrasonic process is an effective tool to solve agglomerates, aggregates and reduce the powder size in nano-meter range [10] [11] [12] .
There are advantages in ultrasonic techniques such as reduction of the grain size, refine of phases, improve the homogeneous of material [13] , refine the microstructure and improve the mechanical properties of the material [14] . Ultrasonic waves commonly used in the range of 20-100 kHz [15] . At higher frequencies (46-120 kHz), either continuous or pulsed can be used to discharge the residue at the time of electro polishing. Ultrasonic techniques were successfully used in previous research with the frequency of 20 kHz with a holding time at 3, 5, 10, 15 minutes [16] . Yttrium oxide (Y 2 O 3 ) additive was used as a coating material with homogenous precipitation method and also give significant result for densification [17] . Therefore, there is a big challenge in this study especially using ultrasonic technique on Fe/Cr added with yttrium oxide (Y 2 O3).
Experiment
Fe, Cr and Y 2 O 3 were used as starting materials. The powder were mixed it the ultrasonic machine with frequency at 22 kHz to reduce the grain size, improve the homogeneity, and to improve the microstructure of the alloy powder. In this process the holding time was set at 2.5 h, and 3.5 h. Analysis was performed on the microstructure material alloy by using Scanning Electron Microscopy (SEM).
Result and Discussion
The microstructure analysis was carried out by SEM. The comparison has been made between Fe/Cr added with Y 2 O3 either with or without ultrasonic treatment. Fig. 1 shows that ultrasonic treatment was a very effectively to minimize the agglomerates and finer the grain size. This condition happened especially in a mixture of liquid-solid, cavitations still occurs, and the outbreak caused by cavitations bubbles also lead to shock out wave into the liquid. When a shock wave through a mass of particles, high speed inter-particle collisions will occurred. If a collision is at right angles, metal particles can be pushed together with a high speed to melt effectively at the point of collision [18, 19] . In Fig. 2 , it can be seen that there was a threshing on the cluster of Cr particle to become smaller, from 60 µm to 30 µm. it seems shows that the smaller powder until the nano-meter size can be achieved through ultrasonic treatment. Also the nano size of Fe/Cr can be proven by using the Williamson-Hall method [20] .
In addition the study on the surface composition using depth profile with Auger Electron Spectroscopy and Sputtered Neutral Mass Spectrometry revealed that ultrasonic vibration effectively removes the oxide layer [21] .
By eliminate the passivation can increase the speed of chemical reactions. To investigate results of the ultrasonic process, Figure 2 b) shows that the reduction of agglomerate occurs at cr powders, it can be seen that the blobs in Figure-b ) is smaller than blobs in Figure-a) . Therefore, this study proven that the ultrasonic technique is very effective to reduce agglomeration [19, 21] Applied Mechanics and Materials Vol. 493
Conclusion
Ultrasonic treatment was efectively reduce the shape, size and aglomeration of the Fe and Cr powders. The powder size is more homogeneous and smaller after ultrasonic treatment from 60µm to 30µm. This is due to the influence of inter-particle collisions are not symmetric and threshing of particle cluster so that refinement may occur.
